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(54) OPTICAL COMMUNICATION NETWORK AND OPTICAL PATH CROSS CONNECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
communication network that enhances routing 
processing capability so as to attain a high capacity 
while suppressing the increase in the entire cost with a 
configuration that a wavelength path sent through a 
wavelength multiple transmission link is subjected to 
routing processing on the basis of its wavelength and to 
provide an optical path cross connector that conducts 
the routing processing in the optical communication 
network. 

SOLUTION: In the optical communication network 
provided with a plurality of the optical path cross 
connectors and the wavelength multiple transmission link 
interconnecting them where a wavelength path led to the 
wavelength multiple transmission link is subjected to the 
routing processing by the optical path cross connector 
on the basis of its wavelength, each optical path cross 
connector is configured such that the wavelength paths 
of the link are divided into wavelength group of N-sets 

(N is an integer of 2 or over) consisting of G-sets each (G is an integer of 2 for over) of the 
wavelength paths of the wavelength multiple transmission link, and applies the routing 
processing in the unit of the wavelength group paths. 
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1 

f^jM U V ^ ^f^32^ ^ n ^ ^X TO^tu NX ^ n X n 

>^*?:>ig^S/NX^G:*: (Gti:2i;^±c0MS() -T-^Nfli 

[li*iS 2 ] IBaI^iM 1 \z.tmoy^Mmm^i:^^vm 1 
^tc. v^^ms^n^^SfiS^NXt^^gJfNI, N2, 

Nz ^^xs^n^^n(om.^m^^:^^mj&-t^i&s^^'^ 

X(?:>?SG1, G2, Gz ^t^:/na«raTvl/— T^Y V 

^^^Jl^n^?$g^/^X^DS(NO 4oJ;t/^fDr^S^/NX 

^^^^t-^iftfi/^xcolSGO T^j'ssi/^lc&irJc-^^^n^ 

(NO~Nz ti 2 tX±^?:>SS^ GO ~Gz t±2iX±^?:)M 

jufdN (NO -Nz)flit?:)isg^/^x^«^-r^^n^n 

G (GO -Gz)*c?3i:g^S/NX^?3ifSg>&A1,1 ~A1,G . 
A2,1 -A2,G . AM,1 -AN,G ^L/c<h^^C. 
[A1,1 -A1,G]. [A2,1 -A2,G]. • [ANJ - 

A G] ?^^^n^njffi5tt.ii-eji^^6^icgaB^ c ^ ^ 

[Ii*ii4] la^iMi ^;^ctilS*rM2t<:ia^to>tiift 

SuiaN (NO ~Nz)ffl^oiSg^^^x^<S;?X^^^ti^^ti 
G (GO -Gz)*cOiSfi/^X^OiSS^A 1,1 ~A1,G ^ 
A2,l -A2,G . AN,1 -AN,G hX^tch^Xc. 
[A1,l -A1,G]. [A2,1 -A2,G]. • . [AN,1 - 
AN,G];b^^n^niSRtt±-e^Ll^i]SSPB^PStcgc!a5 
tl. ts^-O [A1,1 -AN,1]. [A1,2 -AM,2]. • 
[ A 1, G ~ A N, G] 7b>^n^'tiiSg$4±Ta^6^JlcSag^ 

n ^ c ^ ^ItM ^ T ^ Ttii fi^o 

tuiBN (NO ~Nz)ffl(?3«^s^^^x;&^g^t-^^n^^n 

G (GO ~Gz)*t7)KS^^Xt±. iififigJcjSUT-etl 
^'ni~G ( 1 —GO, 1 ~G1, 1 ~G2,-', l~Gz) 

*^?:) -e oj'^is^ ^ n ^ c ^ ^^ta <^ ^ Ttiifia^o 
SuiBN (NO -Nz)fl§i?3i^sg¥/NX>&^^r^^nm 

1 - G ( 1 -GO, 1 - G1, 1 -G2, 1 -Gz ) 
iKS/NXc?:)iSS^. A 1,1 — A1,g1. A 2,1 -A2,g2. 
AN,1 -AN,gn^Lfc^^^c (g1 -gn til-G 
( 1 -GO, 1 -G1, 1 -G2, -, 1 -Gz ) (D^^) . 
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[A1,1 -A1,g1] . [A2,1 -A2,g2] . • . [AN, 

1 -AN,gn] /)^^n^n}S?gM±-earcWtcgEP^n^ 

ti. HuSa;L/-T- Y >'^''^fi^?3¥fiiT'^^iftS^/^X'e^ 
JO ii5S/NX^A'/jL. ^o:i'^micm-^i^TJi"--f-^iy'^^^ 

tiG* ( Gt.t:2i;(±t?3^?5c) -r-:::>NfI§ (Mi^2l:A±om 
^?:>rSSffi/NXtc5i^SI^^^S(co^^ife^h. tulB^iS 

g¥/^x^m:fj-rsi3ss^mfij^u >^c:tic^i[&^^m 

30 m>m \ 0] iidtiS9tcia«<^:>)t/^x^axn:t^^ 

^mmoymm^'^x^&m^i^r^mm^m^t. 
40 j^$n;^c}«sg¥/^x^;i/— >y-r§7tv h u ^xx 

^ ^ ^ /-c C ^ >^^lt^S -r ^Tt/'^X ^ u xa ^ 
Cif^rMi 2] iS^RJgl ncfa«t?3)t/^x^axn:7> 

iST ^ It IS(c73rfiM/ NX ^-JS L T g^i^-r ^ 7^/ p< 
h U ^ z^fi'^i^ggT^ ^c^^Wa-h-r^T^/^x^n 
xn:t>^^ V^Wo 

[IS^xii 3] iB:>f<iHi 2ti:ia«S^?:>7t/^X^nxn:^. 
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mm^^^^?^hv y^ymm^i^m^. zKtizmmm 
T^2'^ommmic. ^n^nyt^^mmt6^xs2:ko:^ 

mmBm^n^mxi.. m^(o^mmc{m2o:>2:!Ko:^ 

g¥/ \7s^mfii^ ^ J; t5i^S^}^^t?37t: ^ ^fe s id 

^;5C^^!t$S[.^*r^7t/^X^nxn:^.^ hSSo 

[0 001] 
[0 0 0 2] 

t±10~100 Tbit/s J.X±^?:)X;1/— :/^y h>$:Wr^;l/— r 

Y ly^/^m'^moymAfo^^iib ^tixi^^o miR^^i^—f- 
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[0 0 0 3] :Lo:^^^rs^]\mc'i^r^xmm'^\}i^oy\. 

-^^ly'/^m.mmmxi^. %mmmo}yu-L,m&o:^m. 
[0 0 0 4] ^^^^o:^Mm\t^m^\^^t. n 
10 m±it. L s I \^mommitoyM»Viu^'^mr^m^^ 

[0 0 0 5] :io:>^^rj:mm^mik'r^^mhi.x. 

^7t/NX^nxn:t^^ h (OPXC) /j^^^o 

^ tiT ^ )t (i ^ 51 fi ^ '^}^ir ^ c ^ ^ < saut- 
es ^mmmoynm^ t ±mmiticnLxmiic ^ 

[0 0 0 6] 

[^g0^;b>«r^LJ;-9^-r^Sim] ^C5T\ y^/NX^a 

7¥;-^hU^XX^^y^/)^S*^n^o ^Tc. t^V h U ^ 
XX>f 'y^c^3:^^mTt±. X^-j^mimWiO)i^-^ 

y.^ay.a:^.^ h^B^7:>nx hU y^^mM^fSM 

[0 0 0 7] *^0^t±. iSg^'Sf5jiu>^^e3M^n 

[0 0 0 8] 

}M^n^iSM/NX70'57^/^X^nxn^.^ h^gT^t^^iS 

T. yc/NX^^^nXn:^^^ h^gti. rSS^fie}^^^^ 
c?:)^SS^^X'^G* ( Gt±2iX±c7:>mS() -r-i^^Nffl (Nt± 
5fl 2\:A±.<DWSi) oyi^m.W^7.\c^mi.. ^cDiSSg¥/NX 
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[0 00 9] m^m 2 icMs^ommi^. 5n*ii i icmm. 
cDytmmm^v":/mm i ~ z (zixz \:A±omm:) ic^t^ 

g¥/NXc':>?!(N1, N2, Nz 4oJ;tf^n^'nc?3igcMfi¥/N 
X^«^T^i^fi/^Xa3S(G1,G2,- Gz 

J;t>^^^?3^SSef/^x^^^^3cr^&S/^x^?:)^GO 

(NO ~Nz iii2\^A±oymik. GO 
- G z 2 tX±^?5StSC) o C tUc J; t) . ^t^:/MMc^'<h 7^^ 

[0 0 10] IB>Ril3lc:fE«^<?:>fg0^ti. SS*iIi ^/tti 

m^Rmzicmmommmmic^^^T. n (no-nz)^ 

f^OiSgS/NX^^^/ST^^n^^tlG (GO -Gz)^COm 
g/^Xt:?:)S^M>^Al,l -Al.G . A 2, 1 ~A2,G . 
XH,^ - Xn.Q tLTct^lc^ [A1,1 -A1,G]. [A 
2,1 -A2,G]. [AN,1 -AN,G]:^^^n^'niS5M 20 

[0 0 1 1 ] mMm4ictmommii. mmm \ ^rcu 
m>m2ictEmo)ytmmmicm^r. n (no -Nz)fis 

o)mmm^^:^^mf^t'^^n^nG cgo -Gz)*<?:)ii£ 

B:^^7.C0K&&^ X^,^ ~A1,G . A2,1 — A2,G . 
AN,1 -AN,G ^L/c^^ld. [Al,1 -A1,G]. [A 
2,1 ~A2,G]. [AN,1 - AN,G]7^>^n^'niSStt 

±v^Li>mmmm^mm^ti. t--^ [ai,i - an, 

1]. [A1,2-AN,2]. [A1,G -AN,G]:^^^n^' 

nmmkAL-^^mmmxcmm^n^o so 

[0 0 1 2] a5KJI5tcE«^?35§0^ti. IB^iMl Sf^ti 

m^mzictmcoytmmmi<::^^^r. n (no -Nz)fM 
^oissp/^x^^^s-r^^n-^f^nc (go -gz)^coi& 
g/NXti. fflfIMli^c)^^L:T-=en^^nl -g c i -go, 

1 -G1, 1 ~G2, 1 ~Gz ) *(?3^aTpJ^^^$ 
[0 0 1 3] iB*iM6lcfa«^^7Dfg0^ti. lijRJM 5 tclB^g 

(DytMinmic^^^r . n (no ~Nz)fiic?35^5P/^x^ 4o 
m^T^^n^n\-G d -go, i -gi, i -g2, 

1 — Gz ) *c?:>igS/NXt?:)SS>^. A1,1 -A1,g 
1. A2,1 -A2,g2. ■ A N, 1- A N,gn^ Lfc ^ ^Ic 
(gl-gntil-G ( 1 -GO, 1 -G1, 1 -G2, 
\-Gz)(Dmm.). [A1,1 -A1,g1] . [ A 2, 1 - 
A2,g2] . [AN,1 -AN,gn] 7b^-^ti€niSMtt± 

^omfH^^^lcrj:^, 50 
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[0 0 1 4 ] mm^i \^^iLS^ommi±. %n-m^ \ s/ct± 

V^^o ^^td. ;b--rY vymi!Wfut<:l5mT^Ci: 
ic^ij. ^^ii5g/NX#{uT^Si^tT'9^^tci:t-^T^Sl 

[0 0 1 5] m->Rmsictmo:>mm±. m^co^^^^^m 

(Gti2U±^Oili5() ir-:^Nfl (Nti:2i;^±^?3^8S() o:) 

P/^x^m:^Ir^i?sg^M^:^i^u v^c^^htc^isir^sit 
[0 0 16] m->m9ictmo-)mm±. mm^sicmm 

[0 0 1 7] liJicxil otcia^f^^^Bi^ti. ia^Ji9tcia 

r^g^/NXS(. iSMP/NX^^^^^ijSg/^xti. 

[0 0 18] m^mi 1 tcfB«^':>5g0^ti. m^ms^Tc 

i± m>m 9 icfas^f?:))^/ ^x ^ n x n ^ h ^B i ^ 

85ct?3i6g/NX>&rSM^^j^T^iiSS'^}^#§^. JSS^i^^ 
n/ci^g^/^X-^;l/— hU ^xx-r 

[0 0 19] \ zictii^ommi±. m>m \ 1 

E«c^0}t>^^x^nxr3:t^^ h^HJc^l^T. JSg^g^ 

^ti. ?SSg¥/NX^^/?KT^mS«:^3^S^NX^-f£LT 

[0 0 2 0] m^m \ 3ictmommi±. m^mi 21c 

[00 2 1 ] IB^ig 1 4 tcfBK^^^^P^ti. IS^iS 1 2 ic 
gg£7:>2 0(7)m;^>i^-h^:. 2 A:;b2ffi;^(?3m2«?3>¥;'&^^ 
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ti^ 1 o:)ft'^wmnoy4Klcm 1 « 2i!*:«7t#*S)f5!iMM'S: 

tc jtt-r 5 & S'^}^ tifc Mf^/ ^ X -S: tB ;^3 -r S ^^/^t T- <fc 

[0 0 2 2] ||;}<il 1 ZXcW^nmniX. s^iRrfi8-*/c 
tiSHARiM 9 \c%m,oy:Hj NX i7 a X n h ^aic43l > 

t^r\^-(w-mm^^=i-m.^^'im (awo t-* 

[0 0 2 3] mim. 1 6 tcfB«^^?:)§RS0Hti. IS*^ 8 ^ 
tilSARiM 9 t<:fa«i?:> NX ^ n X n ^ h KSlc ^ 

[0 0 2 4] 

[fg0^t'3|^$a(?3mi] O^y^X^nxa^.:^ h^mo^ 
*^^^) 1 ti. *f§B^(?^7^/^x^aX3:r^^ h^gt?:) 

2oicd\jjT^mmm^<:^^'^m^^^^&mi sic 

[0 0 2 5] >t/NX^nXr3;t^^ h^moriJl^mf^t^ 

?SS/ ^X ^ yfb L /ciSSp/ ^xm{uTvl/-'r >r 

V ^^'^Ji^tf -9 c?:) T\ 4 ^ X T ^ X 

f^-^n^ft^t. 16*c?3rl6M/^x>&;l/— >'^V^ 

'^i^gg^T^vhU^XX-f ^y^T^^;S^n^c?3T\ 
•r^ v^'mil¥fu%rjSMg¥/NX^-r^c^^Cc];0. ESS 
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[0 0 2 6] CCT\ §iSSg¥/^x>^^^jc'r^iSS^NX 
c'^iSS'^ [A1,1 -ALG]. [A2,1 ~A2,G]. 
[AN,1 -AN,G]i:^-rc. iSSAiJ CO UiMT 

To 

[0 0 2 7] msli:. iSSP/NXtOiftSgeBM^^-Tc 

133(1) ic^s-rr^SMSBHMTtci. ^mm^'^T. ] -N^m 

^Jc-r^iSg/NXc^^a^M [A1,1 -A1,G]. [A2,1 -A 

2,G]. [AN,i -AN,G]Lt. ^n^nzSfifft^-ea 

[0 0 2 8] msil) ic^.^i&m^mmTix. sismp^^ 

X 1 -N^mfiKT^iSm/NX^^^a^SLA 1,1 -A1,G]. 
[A2,l -A2,G]. [AN,1 -AN,6]t±. ^tl^'tl 

i*S*l}]±T^^LiniSMRg|JglcSBg?n. 7^^-^ [A LI ~ 
AN,1]. [Al,2 -AN,2]. [ A 1, G - A N, G] 

g¥/NXt?>&»iS^fT^^>?3^§il 1 4oJ;t/^JS§§l 3tL 

[HltfT*S?^S)t^5^?S§g (AWG) ^m^-^Ct-h^V^ 
20 So 

[0 0 2 9] ^3 (3) ic^sr^&mmmmii. ^^^mm^^ 
n^mv^^^ ?]S^si¥/^x 1 ~N^^^^f sj^g/^xco 

iSM[A1,1 -A1,g1] . [A2,1 -A2,g2] . 
[AN,1 -AN,gn] ti. en-?'ti&Stt±T}S'^Wl<:SS 
g^tiSo /cffL. g1 -gn li\--G(Dmm(D^l^'V 

feSo cc?^i;^^rJ$Mg¥/NX(73^^^S5^?-?'9 53^iS^ 1 1 
:foJ;t;^?^^ 1 3 <h LTt±. 20t7)AWG^:t>^ :t:7 

30 So ^^7)«^fi^lJ^^4lC^'ro 

[0 0 3 0] IEI4 tCtdl^T. ^I&mi Ui. ij^M^se 

y > ^ 2 0 oy^m^mm^yt^ n ^^kts )tx ^ - 

S5i^iSt§^ LTc?3AWG 1 12-1-1 12-N<^.^ 

A w G W c^^ ^ ^T-i^ ^ n /c <x ^ fSSUtc :t > 

X;f7t- S)ty- hX^'V^ff 1 1 3 - 1 -1 1 3-N 
^T^y-hX^f 'y^g¥?^)>^Ui;^j^tiSaSS/^X^^ 
S^t-S^iSf§t LT^3AWG 1 1 4 - 1 ~ 1 1 4 -NIC 

<^^mf&^n^o c(Z))tey-hx^'y^g¥T:4->^;&s 

iSS>'NXlcjSCT. ^3(3) ^c:^^T<J;*9^c^i^^S§¥>'^x 

^^iSTSiSg/^x^nj^m^TSci^Tb'^T^^So -&r« 
#§1 3ti. 13 4 c?:»gdg^3fitc L rcl^^tc J; O^fg-C^ 

So 

[0 0 3 1 ] iytmmmo^m i <?3^ssmi) 0 5 ti. * 
^nmBmommmmii. 36f^(?j>t^^x^nxaT^^ h 

^2 07!)>^«^?ti. )t/NX^nX3;7.^ h^gl OT 

5^ [00 3 2] 7¥:iimag^'3f;e3fei^^i:*igfl^j«^(?3^i^^ 
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^n^mnoy^R^^:^^ ^vi/- y ft l . l t 

[0 0 3 3] :*:5gn>m/^t<::foO>T. M^ll. ifeS^Sfe 
}MU ^^i/ 2 0(?3i^M/NXlSti65. #i^S/^X(?3)tej^2S^ 
P^PgtiSOGHz (iStSPn^P^S^J 0.4nm) -ei3^Sti1530-15 
60nmcOC/^>' FtcKja^n. fl^MlgtilOG bi t/s 
j;^' 2.5Gbit/s i:r^o 4 ^c'^iSS/NXT 1 

i6fScDrSil3^NX/j'ii^/3c^n. 1 ot'^r^M^NX 
t'^^m&m^ NX#fe<?:>m^p°pH'i«$g^. nx ^ n x ^3 

ft LTffii^^^n^o 

2 1 <!::. nrSE^^^r-YAz 1 <?)»^*5c};t/5i^S(Xa- 

Lfc5i'^M{t"7 r ^/^ 2 2 T 1 '::>(7)fn3^Kr«^;& 

tf . jSS^Mf^3M U >^ 2 0 3 - 4 f^3^g:P«^T«fiK<^ 

1 -^o^i^mt^Mmo k m ^ ^ntf. 240-360 k m 

^^^Pp^TTt/NX^axnt^^ hSBl 0;b^gda$ti^ci 
[0 0 3 5] ^4b\ ytyy^/'^m^U^Z 3 tLXlii. X 

[0 0 3 6] I^8ti. 0 5(?37tfflfifflt?:)Atf3.r^lCffll>J^ 

n^7¥./NX^nX3:r^^ hSB 1 0(?:)^S;S<?iJ^^N"ro 
tc*5l^T. Altti;i^c?3)t>'^X^nxn:t'^^ h^B 1 OT^ 
ti. I^i^t*^ 4-::>c?)7fe/NX^nx:::r^.^ hSB:6^^^0i6 
fi^Me}^U>'^2 o^^^4*c?:>)txr^/M 6- 1 

— 16-4 (16' -1 — 16' -4) ^/TLT^n-^' 

n64*^OiSS/NX^S^^m^O 1 *^S^S^nX (M+65 

fla<7)7t"7r^/M 6-5 (1 6' -5) ^/rLT64*CD 
?SS/^X^^1^ra(?3 1 *t73JSS/NX (^ft65*) ^IR^ 

[0 0 3 7] ^Tfey^r-r^^ 16-1 — 16 -SifW^^ 
n^A/j4t--ht<:ti:> iSSgf/NX^filc^at-T^^iSgg 
1 1-1-1 1 -Sif^W^^^^o 5^K§§ 1 1-1-1 
1 -4ti. Tt^'T-Y/^l 6-1 — 1 6 - 4 Tb^^EjA/at*^ 
&64*c?3JSS/^x;^ 4 *-r"::>S-16f@c7:>iKSg¥/NXtc^>«t 
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^^ig^^l 1 - 5tiyc'7r-r/N 1 6 - STb^^A'/j-r^ 
M{ill§(:064*t?3^giS/NX^ 4 *ir-Ol6fl§t?3iSg^/^X{C 
»«tt-^o 5j^iSg§i 1 - 1 T5^Si^n^^ifgS 

B¥^NXc^:)rSS^^X(?3r^Sti. [A 1.1 -Ai,4]. [A2, 

1 -A2,4]. [A16,1-A16,4] <h^^c 

[0 0 3 8] ^>rSg§ 1 1-1-1 1 5T^^n^ni6flfi] 

lc5i'Sl^n/ca-lt80flg(?:>r^gg¥/NXti. 1 4 

*5J:t/80 X 80c?:>7fe*^hU^XX^^y^ 1 5:6^^tg;S^tl 
r>f yymn^Pl 2tcA:^^^n. >i:^g^rSS^g^ 

^y^l SO:)^ti\*t. I^i^^l 3-1-1 3-5T^ti^' 
ni6f®f?;»iSgg¥/NXc^^^^c:^ji^$n. m;^4^- h7b^^)t 
•Xr-T/Si 6' - 1 - 1 6' - 5lcm::^^ti^o Tt'^r 

^/^ 16' -1-16' 4 tc:ti^n^'n64* (^It25 

6 i^) oyiSi^;\y.is^^\-h^^\^ '^yr^^'^x 6' -stc 
xx^mmo^w^oyi^^f^'Xif^^'h^^^, 

[0 0 3 9] ^^tc. 'j^'&mx 1-1-1 1 - 5T5^^^ 
n^^Mff^^i'^^^I/t^^i&K/NXlinVha — 1 8lC 
A:^j$n^o a>^hn--^i 8t±. Cf^KMfl^^-v:^^ 
20 ;l/tc<tt^eiM^n/'c$HJfflJlt$gtc:iSi;T. ^iSfi'^i^gg i 
4t?3^^S^M4octt/yi:VhU^XXY'y^l SoMi"^^ 
mm-t^o S/c. a>'ha--^i 8ti. &iSfig¥^NXf7:> 

1 3-1-1 3 - 5lcXt}Lr^1&^^o 
[0 0 4 0] :^4b\ *!igjKff^gllt<::^Nt";l/~-r^ 
g|5l 2ti:. m&^i^^l 4T#iSS^/^X^igSS^L 
/cf^tcy^v hij ^xx-r^y-^ 1 SldA^^-r^^^^^o 
Tl^^7b\ ^?S;g§¥/NX>&yc-^ h U ^XX^-y^ 1 5T 

x-r^y5^>'yL. m:^$n^sfegg¥/^x^i^g^^}^g§i 

[0 0 4 1] m9i±. j^^fi^i 7omf&m^^s^o m 

tcmmn^^y^mmcmmr^n^^t^^m (Ey o) 
3 1-1-31 -est. ^m^m^mm9clcn^z^Lrc 
mm(onm,yc^i^m^<^ i^m-r r^, ^ n x/ nx -y ^ 3 2 
^m&oyytm^^^mLl:'/tyT^^^l e-sim 

^ycmm^mm^^^^&moyytiE^lc^mr^'7^mm3 

40 X E ) 3 5 - 1 - 3 5 -65^ . ^n^m^^^fi^fe*?^ I 
P;]/-^tc}glgET^^nX/^X-r -y^S 6tCc};t9«^^ 

[0 0 4 2] 1 Oti. h U ^XX-r ^y^ 1 5 CDffi 

^1?fJ^^To ^ 1 0 (1) i±m 1 ^ 1 0 (2) i± 

XX^^y^l 5ti. 80x80c?^^:>?7^:^;l/tc»jft^:g,jS:«^ 

SSx^'y^4 0-e^^^n^o co:^^mm:^^y'^4 0 

I18^c::^^-r:3>h^ — V 1 8 J; -^TMISi^n^o 

50 ti. ^i?)vhU^xa33:s;S^;&^SItglX-r>y^4 0 a 
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ho:>^^:ty^Vimt torn • mc^^^mmy^^ ^ 

[O 0 4 3] 1 0 (2) IC^ol^X. h U ^XX-T 

^1 5ii. rSMg¥AX#{uTv^-T-^ ^^f^iex 5(?3 

>tX^'y^ 1 5 0-1-1 5 0 - 5 v-^SSSlcJ; 

1 5^ffll>;5^^tct±. ^m^\ 3-1-1 3-5T& 
)tXr-r^^tcm:tf'r^riSSP/NX'&a'iScLTl^^:6\ * 
1^fig-etil6x 5 0:>yt:^^ ^y^l 50-1-1 50-5rt 

T X r ^ / N m ;^ ^ NX ^ ;i/ - -7" ^ > ^^to 

XY^y^ 1 5 0- 1 - 1 5 0- 5ti. lx2)¥:XY^y^ 
1 5 1 ^frLT16x 5t?)VhU^Xj5d^^m\ 

tcct t). a-i^gg 13-1-13- 5o:^xti^^- hm±^6 

[0 0 4 4] Cmm-^i^^ 1 4 ^^«^f?ij) 1 1 ti. 

mtfyt^mm^^^mm^m^ 4 3-1-43-4^. 
m4 4icx^jmj&^n^o ccicmi^^i&m^m 

[O 0 4 5] [H 1 2ti:. iSM'^i^gg 1 4 i?:>m2 

^^.^o j^s^i^ggi 4ti. A^^^n^JS^ 

Sg¥/NX^4-3(7)iSS7-<X{<:^^«ir§53^i^l§4 1 .h. 
i^iSStc^S^n^iSS^J^^u— ^^>^il^.4 2-1-4 2 
-4^. #iSS^^XT*&iftSpI^U--'^f7t?!f.t?:)ffi:^>fe^ 

it^^I^-r^S^fi^i^^^ 45-^1-45-4^. 

a-js u T issa¥/ NX ^ L T m ^ -r ^ ^&gg 4 

4tcj;D«;S^n^o 

[0 0 4 6] CClC^l.^^iSg'S^^^4 5 h LTti. 
^1 2(2) {C/7^r^'y/N^ya:>^^^^r*ft«;S<:0^W(*7t 
tii|iggg4 6- 1 . 4 6- 2;6^ffi(/N^n^o JSM^I^^L/- 
-^^^^[§4 2*-^tB:^j$n^$iJSii7t:ti. -^(^itii^^ 4 
7- lT2^^ttbT¥^f*yctiffM§§4 6- 1 . 4 6-2 
tcA;^^n. ffi7^t7^7t:^y'^4 7 -2T*S^LTm;^^ 

i|ilgg4 6~ 1 IcK^^^^hWifx^ifm'ci.. W^-t^U 
m'^o:^\tL^fs-^{t^^o ^o:,tc^^ yc:^r^4 7-2T 

c^oJ;-9^^;S^:>iSm'^i^^?4 5ti. mMl^i 
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[0 0 4 7] ^^o. c:t7:>iSg^j^^^4 5ti. ^^f*>¥: 

titggg^?3^aXXxY X'^Hi r^nW-tc mfSX^ ^ D . fi ^ 

yc h mmm.^ft^i:nr^ ^ 4^- b »gi l t m r ^ c 

^^T^^o 4^#i*7t±itagg(^3^uxy^y^^|)l^ 

[0 0 4 8] g<] 1 3 a^g^^i^gg 1 4 3 (7)^gi?Kf?iJ 

if.mj&omm\.t. jss^/NX^«-iS5/Nxt<:^> 

S^j^-r^Tt/^^X h U «y ^&S'3:l^gg : #M2 

0 0 0-3 0 4 9 3 6^) >&fflV^fc <!:: C ^tc^io^o Ctl 
^cVhU^XX^^y-^ 1 5c:^:>^^i^-r\ SSM^^ 
i^gg 1 4 lc-::)V>T^.?Sgg¥^NXi|ifitc:m*^"r^c 

T^/^x^axrj:?.^ h^B(?:>^S/S^®#l<:r^c^ 
iS^-Q^^. CCTti. a^g^mc'35^^<^:&;r;,i3S^fiaf>^^X 

[0 0 4 9] Igtc:|ba>T. i^S'^j^ggl 4ti. l^aScD 2 

[0 0 5 0] m^yttm^ytav^DMi^y^ 5 1 T^is 

ytt. 2-D(Dymm^m]^-t^m^'/t^^xjm&yt^^yt 
^xsm^yttrnti-^n. i^-fsomh^^-vicw^m^^^yt 

[0 0 5 1 ] [g 1 4i±. T^^gftJgSS 3, 5 6^2:j^C'3 

yt4m)\mn5 4. s bomm^m^^f^^o ccTii. l 

iNb03 S«60iitc. 7¥:^>^i«K5 3. 5 6 ^LT# 

SifiUiuffi^a-LiNbOs #is^6i, 62^. 2:koyyt 
m^Q3, 6 4 ^^^xuv^^y^icig/s-rso MfWufa 

^^LiNb03 »iS£§6 3, 6 4ii. LiNbOs S*g6 
^ffML. (Ti)^l£S^^ii-T2*t'3LiNb 

Nb03 ^?jSSS6 1 , 6 2 LTfflV>fc:^(?3T^^o CI 
5^ ;0^T'^^o 
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[0 0 5 2] (ytmmmo^m 2 orMm}Bm) m\ 5 1*. 
-1-72-4 ic^^m-^tiTczmmo^^^y h^j-^^mm. 

[0 0 5 3] M^t±\ iS^S^Mei^U 2 0(?3rSg/^ 

mM^] 0.4nrn) TiSgti1530-158O n mt?:> C F^d 
2.5Gbit/s tT^o CCX:. A ^^oy^^/^XT I 'Do:> 

[0 0 5 4] ^^mmi 2 - 1 - 7 2 - 4 tct. ^tl^tl 

tiiiScS^c7:i^7t^^x^nxn^.:^ h^gtc. f;^^^(?:>r;Sg 

Sf^}2^U>^^2 0t?^?S;g/NX8^ti32^'r^o '^^o. tfli^ 

[0 0 5 5] 1 6ii. ^ 1 so^ytmmmo^Em.^icm 
-To iEitc:foi>T. m^mi 1 ^iai^^7 2- 1 ^n^ur 

^7 4c?:i2pg;itci&oTi^^o 
[o 0 5 6] af^agma57 3Ttci:. mmT^2'D(Dyt 

/NX^nxa:?.^ h^@7b^^2*<?:>yc::7r^MM 6- 

1, 16-2 (16' ~1, 16' -2) ^^LT^n 
^tl129 *(?:)i^g/NX^IjXSL. lte«Sg?tiSa5 7 4:6>^ 
>^-7r-l'/^l 6-3 (16' -3) ^f\'Lrmi<^29 * 

f?:>^M/^x^iR^T^o 

[0 0 5 7] ^ytyy^^"^ 16-1-16 -st^tsm^ 

ti^Xtl^^-hlciX. JSSS¥/^X¥fitc5i'gi*r^^^JS^ 
1 1-1-1 1-3 Tb^'j^'^^n^o 57^iSi§ 11-1. 1 
1 - 2ti. ytyy^^"^ 16-1, 16- 20)^US :^0) 
«6S/^X>^4*'r-::»§32f@coKfig¥/^Xtc53^»L. 't^^ 

t§ 1 1 - 3tci>t•7r-Y/^ 1 6 30)miKUS *COfe'fi/N 

x^ 4 :$^'r'^m±32mommm^'^ysic'7j'mir^, 

(ri. 'T^mm 11-1 T^st^n^^issp/Nxcoiftg/^ 

X<7)^g^gti, [Al,1 -Al,4]. [A2,1 -A2,4]. 
[A32,1- A32,4] t^s^o 
[0 0 5 8] 'yj-m^ 1 1-1-1 1-3 T^n^n32f® 
tC$)'Bl^nfcMt96fB<73iSSP/NXt±. tSg^mggl 4 
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cit6Xm6:-:96o:^yc^ h U^XX-f-y^ 1 5 a/)^^E)*l§/S 
^ti^;l/— r>f vyW.PlgPl 2alcXtl'^tU ^^^S?5:r& 

XX^>y^ 1 5 iiO)l^t}iX. ^i$§sl 3-1-1 3-3 

V ^ n'etis2mo) mmm^ ^x c^^ t ictri^ $ tu m 

h^b^^T^vr-f/U 6' -1-16' -stctH/j^n 

)¥;:7r-f^^i 6' -1. 16' ~ 2lcl±^tv^tl^2 
8 (f^mse t?:)iSM/NX;b^^ai:/a^n. 7^:7 r^^N 
1 6' - 3tCki:itil«^WiSgP7 4 tC?^LT^:;A:128 

7^ ^sg^^x7b^^auJ^n^o 

[0 0 5 9] S/c. 53^iSg§l 1-1-1 1 -SV'T^m-^ 
nSSiafI^^-V^wl/t?3jSS/^Xlir3>'ha— ^ 1 8 a 

^1 4 a(?:>^S}^iSM4yc];a'7tvhU^XXY^y^ l 5 a 
t?3ii!ift^WSiJ'rrDo ~^fc. nvhn— ^1 SalX. 
Sg¥/ NX M]tF!?R^^?:>-t^-/c:^afS^^ -V 

^^L. ^^^1 3-1-1 3-3lcAt}LX^'^r 

2^^ [0 0 6 0] itijMffl^tJSa^ 7 4 -rrti. S$tffl?>t;£;^ 7 3 

t>^^ytyr^^'^ \ 6-3 (16' -3) ^JYi.rm±u 

8 ^f^Dr^g/NX^LlX^L. ^iSf ^ 2-::)t?:)7^/NX^nrX 
n:^.^ hggjb^i;!, 2:*:c?:))t"7r^>'^ 1 6-5. 16-6 
(16' -5, 16' -6) ^fri.x^ti'^^ti32^oy^ 
g/^X^i5^^L. ^^^mcom^m^\ 7 7b^^ZFFn>y 
yffl':0)¥::7r^/^ 1 6-7 (16' -7) >&/rLT327ts: 

^?3?sm/NX^iK^-r^o 

[0 0 6 1 ] )tXr-r^^l 6' -3, 16-5-16- 

30 ^^mm\ 1 -4-1 \ - 7iomm.^ri:^o 5^«s^i i 

-4t±. )t:7r^/^i 6' - 3c^^->:i28 *i?3a^M^NX 
>&^^S5tL. ^^iiSggi 1-5-1 1 -7ti. 7t:7r-r/M 
6-5-1 6-7 c?:)S'32:*:c0S^S/NX^5^f?t'r 
[0 0 6 2] 'Amm 11-4 TS^128 ^^^^tl/c 

m&^^y> t 'T^mm i 1-5-1 1-7 -e^ti^ti324s:tc 

»S5t^nrcM+96*(7)?SS/'^Xti. iSS^i^ggl 4 ht6 

^v^jaJiasi 2blcA;^^n. ii^-W^^i&m^m^^ZS 
Jl—y^^zy^/^mmft^n^o 7^-^FU^XX^^y^ 1 
4« 5b(?3m:^i±. -g-^^l 3-4-1 3-7T^n-^'nis 
S^NX;^)'5^rj$^tu F?b^^7¥:'7r^/U 6- 

3, 1 6' -5-1 6' -llcthfj^n^o "ftyr^rs 
1 6-3^c:ti«:^128 *t?D?gS>'^X;b'imt/^n. 'ityr 
\ 6' -5. 16' -6l<:ti^n^'n32* (1^1164 

(?3zSg/NX/3^tb:^J^ti. 7t>'r-f/Ni 6' -7tct± 

[0 0 6 3] »5Sg§l 1-4-1 1 -7T5i^«t^ 

n^^ffifi^-^-v:?-^;l^^?^iSg/^Xtin>'hn-^ 1 8 b 
tc:A:^^n^o n^Fn--^ 1 8 bti. C(73^mfl?^^ 
5« ^^^;K<:j;t)gjM^n/c$Wlt$BtciSL;T. ^rjSfi'^ft 
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^^b. ^jsggi 3-4-1 3-7icxtii.r^mr 

[0 0 6 4] *«l«C':)tSS'^i^g§l 4 a, 14btCtA. 
*1g^<:?:>7t'^hU^XX^*y^ 1 5a. 1 SbtCtA. m 

gf5l 2 ati. J^S'^i^gfl 4 aT^i^gP-z^X^iSS^ 

^t-DXi^^^tK S&Sg^/^X'&yd'^ h U ^XX^^y^ 
1 5 aTX^^y^v^^L. tb:^^n^JgMg¥^^x>^riSfi 

l\ S/c. *^SSmit<:^'xT;l/--r Y ^^'^Iia^ 1 2 b 
i±. mm^m^i 4 b-e&riSg/NX^i^S'^j^L/cf^tc 
>tevhU^XX-r^y^l 5 bJcAtrt* ^<t^^^oTl^ 
^;^\ ^iSM/^X^)^-^ h U ^XX^^y^ 1 5bTX^ 

^y^v^x. m^^^n^^s^Nx^^iss^^j^g^i 4 bT' 

[0 0 6 6] co:,X'^ic. h'y-^ymf&^zV&mit 
^^(Olcm\ 7t^NX^nX:at>^^ h^B^?:'«^t>2|5g 

^ o 

[0 0 6 7] -^/c. jM§figi5l llcmm^n^ 1 P^'b- 

^7b'«. [5l-f?)7t/NX^ax=i^.^ hSBl ojcgats^n 

[0 0 6 8] 

^Vl/- y ft b /c iSSg¥/ ^ X ^^{u ^ b T r ^ 
^±t,f^ctf^^V^^o ^(O^t^^. 1 iSM/^x^fcf:)(73 

[0 0 6 9] mi 7 tct. mSlC7r.^4 X 9(73tS^t^c(7:)>t 
fflfi^tC*5l>T. 7fe/^X^UXn:7^^ h^»C0.1^-h^ 

^«fi/^xMS^:>raf^^/Wo t^*«^tiG= 1 

t). ^mmf&l±G = 4, 8, 16 (r^g§¥/^X^«/ST 
^iSS/NX3S) X$>^a m^(fi. iSM/NXSS2000*a) 
it-g-. fif^^?:>S'iSS>^^x¥{4(?3;b-"7^^>^ffl^{c«b 
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[0 0 7 0] ^4b\ 4*<?3ri£M^NXTr^Mg¥^NX^^^ 

bAcii-a-icti, Tfe/^x^axzii:^^^ h mmo:> h 
u^mmcit^xmmmca 1 4{cs-e^'ij«^n^ti 

m&m^^:^oynmmm&TL. mmimxnm^mi^±m 

JO mw]om^-^smm^ 

[[a 3] &mm^^:^oyK&S:mmm^^^-rmo 

[134] 133(3) (?:>S^fififiBlc:?^iST^5^iS^i \ (Dm 

[13 5] :^^mo:>ymmm(om 1 o:>nmBm^7}k^y'ti 

^y ^l3o 

[13 6] )t}fflm)a^^of^f*^^S^*^0^^g^t?:i3Sv->^lttB^ 

■r^i3o 

[138] El 5^?3A^te.^^Cffll^^:^n^)¥:/^X^aXr3^x^ 

hSBi ot7:)«;S«^iJ^^N-r:/a^y^i3o 
[^9] oM^fiasi 7(?:)«J5jcffiJ^^-r>^n'y^!3o 
[131 0] )«£Vhy^XX^^y^l 5(73<«3S^iJ^^nT:/ 

u^y ^[3o 

[13 1 1 ] l&m^i^m 1 4 1 c?3«l;^K(5'J'^^s-r >^ni -y 

30 ^ mo 

^l3o 

[131 3] i«fi'^jS§§i 4t?:)^3^?D^g^m,Tv*ry^n'y 

^[3o 

[13 1 4 ] >t^^f(j«M 5 3, 5 6 ^2 '^xoy/t4mBmn 

5 4, 5 5 ^?:>^«iS0lJ^^*r^o 

[015] ^^mo^^mmmomzommmm^^^'ry 

D ^y ^ I3o 

[131 6] 131 5c7:>Btti2.^tCffl{/^^bn^7fe/^X^UXn 

^0 :t^^hSBi oco^fiK«?IJ^^^'r:r^^y^l3o 

[131 7] yc/^x^nxra:^.^ h^B<?3>i^-h^i:iSg 
/^x«g<?3li^^.x^f l3o 
[?5^f?^Itt0^] 

10 7t/^X^nxr3:t>^^ h^B 
1 1 ^^iS^ 

1 2 ^yW^Jia^ 

1 3 ^iiSgg 

1 4 ijS^fi^J^gg 

1 5 TtVhU^XX^^y^ 

50 1 6 ytyr^^"^ 
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1 7 }M§:fiJSS 

1 8 r^vha— ^ 

2 0 m^^micik') ^ 
2 1 nrffiyt:7r^/^ 

2 2 ^^i5(ffi{«:7T^/^ 

2 3 ^t^^r^/^mts^ 

3 1 mu,^^^^ (E O) 

3 2, 3 6 ^aX/^X^^y^ 
3 3 g-ilggg 

3 4 

3 5 fmmM^^ (o.. E.) 

4 0 SS^MX-f-y^ 

4 1 "^mm 

4 2 

4 3,4 5 iSS'^j^^^ 
4 4 ^vrf 



18 



4 6 ^«f*7fe«9*g;is 

4 7 fttf^'y 

5 1 WDM:^y^ 



5 2,5 7 



5 3, 5 6 ^'j^mm.n 

5 4, 5 5 2^j:^t?:))te3P*9JB«ga 

6 0 L i Nb03 Stg 

6 1, 6 2 ^PIimf4ffl^^LiNb03 

6 3, 6 4 ^miLWi^^ h wtm 

10 7 1 

7 2 ffii 

7 3 s$^^*tjsa5 

7 4 mmmM)Zs^ 

1 1 1 7tX:^-:^y-^ 
112, 114 AWG 

1 1 3 )ty-hx-r^y^p 
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